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ABSTRACT 



BACKGROUND 



To estimate the total annual cost due to chronic hepatitis B (CHB)-related 
diseases imposed on each patient and his/her family in Iran. 



METHODS 

Economic burden of CHB-related diseases (CHB, cirrhosis, and hepatocel- 
lular carcinoma) were examined. In this retrospective study, 100 Iranian pa- 
tients were identified to obtain their socioeconomic status, utilization (direct 
and indirect costs) and costs of treatment, and work days lost due to illness 
with a structured questionnaire during 2012. Costs of hospital admissions were 
extracted from databases of Nemazee Hospital, Shiraz, Iran. The outpatient 
expenditure per patient was measured through the rate of outpatient visits and 
average cost per visit reported by the patients, while the inpatient costs were 
calculated through annual rate of hospital admissions and average expenditure. 
Self-medication and direct non-medical costs were also reported. The Human 
Capital Approach was used to measure the work loss cost. 



RESULTS 

The total annual cost per patient for CHB, cirrhosis, and hepatocellular car- 
cinoma were US$ 3094.5, US$17483, and US$ 32958 during 2012, respec- 
tively. 



CONCLUSION 

CHB-related diseases impose a substantial economic burden on patients, 
families, and the society. This study provides useful information on cost of 
treatment and work loss for different disease states, which can be further used 
in cost-effectiveness evaluations. 
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INTRODUCTION 

Viral hepatitis is the most prevalent liver disease worldwide. 
Among the human diseases that impose major health concerns, hep- 
atitis B infection is a serious threat for human health. An estimated 
two billion people have been infected with hepatitis B virus (HBV) 
which is the 1 Oth leading cause of death in the world. The annual death 
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rate for chronic HBV infection is 500000-700000 
deaths, 75% of which are among Asians. 360 mil- 
lion people are infected with chronic HBV. 1 - 2 The 
prevalence of HBV infection significantly differs 
in various geographical regions, ranging from 1% 
to 20% in different parts of the world. 3 Generally 
45% of the world's population live in areas with 
a high prevalence (positive HBsAg more than 8%) 
of infection. 4 Chronic HBV infection can progress 
to cirrhosis and liver failure or hepatocellular car- 
cinoma in a few decades. About half of all cases 
of cirrhosis and hepatocellular carcinoma in the 
world are caused by the long-term complications of 
chronic HBV infection. 5 

Iran is among the countries with mild to moder- 
ate infections; the exposure rate has been reported 
as high as 35% and the rate of chronic infection 
ranges from 1.7-5%. Half of the HBV infections in 
Iranians were found in newborns from mothers who 
were chronic carriers. The epidemiology of HBV 
infection in Iran has changed during the last two de- 
cades. In Iran, the mass vaccination program started 
in 1993 and reached coverage of 94% in 2005. 6 The 
reported prevalence of HBV infection in Iran de- 
creased from about 3.5% in the 1990s 7 - 8 to 2. 14% in 
the first decade of the 21st century. 9 Studies show 
that about 51-56% of Iranian patients with cirrhosis 
had chronic HBV infection. 10 This fact denotes the 
importance of the socio-economic burden of this 
infection, 11 the vast distribution of HBV infection, 
and the need for the development of safety and pre- 
vention. 

Few studies have been published on the eco- 
nomic burden of HBV infection. 12 To the best of 
our knowledge, no study has been done on es- 
timating the economic costs of HBV in Iran. We 
aimed to assess the direct and indirect expenses of 
chronic HBV infection and its related diseases. The 
economic burden of illness for patients referred to 
medical centers was estimated according to com- 
munity perspectives in Iran during 2012. 

MATERIALS AND METHODS 

This research is a cross-sectional, descriptive- 
analytical and its population included all patients 



with chronic hepatitis B infection, liver cirrhosis, 
and hepatocellular carcinoma who referred to the 
Hepatitis Outpatient Clinic, and Nemazee Hospital 
inpatient services in Shiraz, south of Iran, during 
2012. 

1 00 patients were randomly selected from about 
1200 patient. The sample size was determined by 
statistical consultation based on pilot sampling. 
With respect to the risk of disease in Iran, 78 pa- 
tients with chronic hepatitis B, 17 patients with 
cirrhosis, and 5 patients with HCC were included. 
Random sampling of the patients enrolled in the 
Research Center for Gastroenterology and Liver 
Diseases was done using the table of random digits. 

The inclusion criteria were having chronic hepa- 
titis B infection, liver cirrhosis, or hepatocellular 
carcinoma due to chronic hepatitis B infection. The 
system of billing and patient records were used as 
the data source and a standardized data collection 
form was prepared. The validity and reliability of 
the study was considered as one of the steps. The 
standard questionnaire included data on recalling 
information about the condition and use of inpa- 
tient and outpatient services as well as their socio- 
economic (such as age, sex, education, occupation, 
and insurance) and disease status (disease stage, 
elapsed time of diagnosis, follow-up results, and 
symptoms), expenses of the medical treatment 
(number of physician visits, levels of facility use, 
types of checkups, prescribed drugs, hospital stay, 
surgery, and other treatments such as liver trans- 
plantation and self-treatment). Moreover, days of 
absence from work (patient or his/her caregiver) 
and other services used outside of the health system 
were documented. 

The economic burden of disease was estimated 
based on prevalence with an emphasis on direct 
medical costs. Patients with chronic HBV, cirrho- 
sis, and hepatocellular carcinoma were followed 
up for 3 months and the costs were estimated us- 
ing a bottom-up approach. Input costs are collected 
by per service with the bottom-up approach. In this 
case, the input data at the patient level was used 
for estimating the number and the type of services 
provided at each center. 
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Since major differences might exist between Iran 
and other countries with respect to the costs and the 
patients' social and economic status, specific cost 
information was evaluated for Iran. Total economic 
burden of chronic hepatitis B infection consisted 
of two parts, the direct economic burden (medi- 
cal costs and non-medical costs) and the indirect 
costs during one year. With the use of economic re- 
sources of healthcare, direct medical costs could be 
measured including the average outpatient and in- 
patient costs, and the cost of drugs purchased from 
pharmacies outside the hospital, and other medical 
procedures. Annual outpatient or inpatient cost per 
patient was determined by the rate of visits and av- 
erage cost of every visit. The formulas were: 

• Direct medical cost=annual outpatient expen- 
diture per patient+annual inpatient expenditure 
per patient+annual expenditure of self-medica- 
tion per patient 

• Annual outpatient expenditure per patient =av- 
erage outpatient expense at a visitxthe average 
rate of outpatient visits in three months x 4 

• Annual inpatient expenditure per patient =av- 
erage inpatient expense at a time at the certain 
hospital level x proportion of inpatients at the 
certain hospital level) x annual rate of hospital 
admissions per patient 

Cost of transportation and extra health products 
due to illness were summed up to obtain the direct 
non-medical cost. With the mean monthly con- 
sumption stated in the questionnaire, the average 
yearly amount could be measured. 

With respect to the indirect costs, the Human 
Capital Approach was used. This technique mea- 
sures health by improving productivity and income 
(especially through the reduction work absenteeism 
and increased life expectancy). It should be noted 
that the income of housewives and people who were 
unemployed before the disease was considered zero 
in this study. The indirect cost of each family de- 
pended on the daily income and days of sick leave 
of the patient, and the average daily income per 
caregiver, as well as the duration of their absence 
from work for the sake of nursing and caring. 
SPSS software, version 16 was used for data analysis. 



RESULTS 

Direct Medical Costs 

Of the 100 patients, 87, 17, and 5 patients had 
chronic hepatitis, liver cirrhosis, and hepatocellu- 
lar carcinoma, respectively, with a mean(±SD) age 
of 42(±2.1) years (range: 1-72 years). We found an 
increase in the total direct annual medical costs for 
patients with advanced disease. Most of the direct 
costs of medical services were related to diagnostic 
costs for chronic hepatitis B infection. However, for 
later stages of the disease (liver cirrhosis and he- 
patocellular carcinoma), hospitali admission costs 
comprised a large portion of direct medical costs. 
The estimated annual cost of treatment per patient 
in different stages of the disease is shown in table 1 . 
In 2012, the estimated annual direct medical costs 
per patient at different stages of chronic hepatitis B 
infection was 4098 U.S dollars (102450000 Rials, 
each dollar is equal to 25000 Rials). 

Direct Non-Medical Costs and Indirect Costs 

Direct non-medical costs and indirect costs per 
person in different stages of the disease are shown 
in table 2. The estimated annual direct non-medical 
and indirect costs for all stages of disease per pa- 
tient with chronic hepatitis B infection were 1564.2 
and 4079.8 U.S dollars, respectively. 

Estimating the Economic Burden of Chronic 
Hepatitis B Infection 

In table 3, the economic burden of chronic hepa- 
titis B infection per patient has been shown in vari- 
ous stages of the disease during 2012. Total eco- 
nomic burden of chronic hepatitis B infection and 
its related diseases was estimated to be 657 million 
and 608 thousand dollars. 

In the present study, with an increase in age, di- 
rect and indirect medical costs reduced. Therefore, 
there is an inverse relationship between age and di- 
rect medical costs. There was a direct correlation 
between sex and direct medical costs (direct costs 
were higher in women than men), but the associa- 
tion was not significant. Indirect costs were higher 
in men than in women, it is why that most women 
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Table 1 : Estimated annual direct medical costs per patient at different stages of the disease 
in 2012 





Total direct non-medical costs (S) 


Total indirect costs (S) 


Chronic hepatitis B infection 


334.19 
(7.12%) 


1436.2 
(11.73%) 




Cirrhosis 




1480.8 
(31.56%) 


5159 
(42.15%) 




Hepatocellular carcinoma 


2877.6 
(61.32%) 


5644.3 
(46.12%) 




Average 




1564.2 
(100%) 


4079.8 
(100%) 




Table 2: Estimated annual direct non-medical costs and indirect costs per patient at different stages of the disease in 2012 


Visit costs($) 


Diagnosis costs($) 


Drugs costs(S) 


Other medical 
procedures(S) 


Total direct 
medical costs($) 


Chronic hepatitis 269.87 
B infection (2Q J9%) 


618.45 
(46.7%) 


422.47 
(31.9%) 


61.41 
(1.01%) 


1324.19 


Cirrhosis 7163.7 


1660.5 


1272.5 


746.3 


10843.13 


(66.06%) 


(15.31%) 


(11.73%) 


(6.9%) 




Hepatocellular 14504 
carcinoma ^ g%) 


2220.8 
(9.1%) 


6871.6 
(28.12%) 


839.3 
(3.44%) 


24435.8 


Total 2153.5 


875.5 


889.4 


179.3 


4098 



Table 3: Estimated economic costs associated with chronic hepatitis B infections per patient in different stages of the disease in 2012 





Chronic hepatitis B infection 


Cirrhosis 


Hepatocellular carcinoma 


Average(S) 


Direct medical costs($) 


1324.19 
(42.79%) 


10843.1 
(62.02%) 


24435.8 
(74.14%) 


12201 


Direct non-medical costs($) 


334.19 
(10.78%) 


1480.8 
(8.48%) 


2877.6 
(8.73%) 


1564.2 


Indirect costs($) 


1436.21 
(46.43%) 


5159 
(29.5%) 


5644.37 
(17.13%) 


4079.8 


Total economic costs($) 


3094.59 


17483 


32957.8 


17845.13 


(100%) 


(100%) 


(100%) 



in the study were housewives and therefore men 
lost more revenue due to illness. Comparison of 
costs together with Pearson's test revealed that the 
costs of this study have significant positive corre- 
lation with each other and the most relevance was 
between direct costs and indirect medical costs. 

DISCUSSION 

This study was the first study that attempted to 
estimate the direct costs at the national level and 
indirect costs in the terms of lost productivity or 



absence from work due to chronic hepatitis B infec- 
tion, cirrhosis, and hepatocellular carcinoma. We 
found that chronic infection with hepatitis B and 
related diseases imposes great financial burden on 
the health system and society in Iran. 

In a study in Vietnam on 904 patients (226 with 
chronic hepatitis B infection, 358 with hepatocellu- 
lar carcinoma, and 320 with cirrhosis), Hong's and 
colleagues estimated the total direct medical costs 
to be 4,038,537,132 U.S dollars. In this research, 
direct medical costs comprised 40% use of inpa- 
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tient services and outpatient visits and 21.7% for 
drug costs. The costs related to other procedures 
(such as physiotherapy and social services), similar 
to our results, had little impact on these costs. 13 

One of the most important factors affecting the 
cost of treatment is disease stage. Early stage of 
the disease is less expensive for treatment but later 
stages and their complications are associated with 
higher treatment costs. In patients with chronic 
hepatitis B infection, nearly 47% of direct costs are 
allocated to medical diagnostic services (such as 
laboratory tests, biopsy takings, ultrasonography, 
etc.), followed by the cost of drugs (32%). How- 
ever, cost of outpatient visits and hospital admis- 
sions (46%) for patients in the later stages of the 
disease (cirrhosis and hepatocellular carcinoma) 
were among the highest direct costs. This can be 
attributed to the duration of admissions and stay in 
the intensive care units (ICUs). Shiraz is a center 
for liver transplantation in Iran. Many patients with 
chronic hepatitis B infectionare referred from out- 
side the city or nearby provinces. Also patients with 
liver cirrhosis and hepatocellular carcinoma are 
referred to our study centers for liver transplanta- 
tion from all over the country so direct non-medical 
costs and indirect costs are considered as part of the 
cost of illness. 

Our patients were 63% of men and 37% of wom- 
en. Also, the financial burden on households due 
to chronic hepatitis B was affected by gender, age 
and severity of illness as well as length of stay (p 
< 0.05). Disease progression increased the require- 
ment for hospital admissions. Therefore, direct and 
indirect costs rose with increased length of hospital 
stay. This is because costs of ICUs are higher than 
other wards. 

In a study in Singapore, 71% of patients were 
men with a mean age of 46 years. Education, race, 
employment status, and household income had no 
significant impact on the economic burden of hepa- 
titis B infection. 14 

In general, accurate data about the economic im- 
pact of hepatitis B infection is essential for health 
policy-makers with respect to prevention and treat- 
ment of this disease. The results of this study can 



be considered in the governmental policy, and treat- 
ment expenses need to be considered with priority. 
Indeed, one of the priorities of Ministry of Health 
and Medical Education in recent years is supporting 
of cost of the cost of illness research. 

This study had several limitations; firstly our 
sample may not be a good representative of our so- 
ciety. Many patients with chronic hepatitis B who 
lived in rural areas were farmers or had low-wage 
jobs; therefore, going to the clinic for outpatient 
visits on a regular basis was difficult for them. 
Moreover, our data were only collected from lim- 
ited centers in Shiraz and we have generalized our 
results at the national level. However, these centers 
could be considered as referral ones. So treatment 
costs may be overestimated in Iran too. Even with 
the limitations listed here, this is the only study in 
Iran that has estimated the disease burden of chron- 
ic hepatitis B infection and can provide valuable 
information for health system managers and policy 
makers in the planning and allocation of resources. 

For reducing the financial burden of diseases as- 
sociated with chronic hepatitis B infection in Iran, 
the following recommendations can be provided: 
the use of screening programs and patients' access 
to timely detection of hepatitis B infection, improv- 
ing the quality and quantity of health insurance for 
people with hepatitis B infections, providing sub- 
sidies by the government to reduce costs, manage- 
ment and resource allocation and proportional to 
the tariff, and improving comprehensive services 
and public health systems based on primary health 
care. 

Considering the prevalence of hepatitis B infec- 
tionin Iran and the massive financial burden it im- 
poses, hepatitis B vaccination of infants at birth is 
recommended and to improve and restructure the 
drug policy, treatment and prevention measures 
seem necessary. 
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